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the data from Myers (1980) on forest conversion in the tropics suggests
that the upper limit of this range may be as low as 3.0 Gt of C.

One hypothesis frequently proposed to balance the carbon equation is
that net ecosystem production on land has increased in response to the
increase in CO2 in the atmosphere* Such an increase would have to
have been substantial, as much as 100-200 Gt of C over the past 120
years, to overcome the biotic losses to the atmosphere described above.
It would probably be detected as a universal increase in diameter
growth of trees or storage of humus in soils* Any such stimulation of
carbon storage would have been accelerating as deforestation has
proceeded, reducing areas where storage could occur. Moreover, it
would require an increased spread between gross production and total
respiration globally. A warming trend would probably work counter to
this by increasing rates of respiration of plants and soil organic
matter without a corresponding increase in gross production. This
relationship would persist unless other factorsf too, were ameliorated,
such as water supply and the availability of nutrient elements,
especially N and P.

Additional insight on the role of the biota has been sought through
exploration of the oscillation in C(>2 concentration observed at Mauna
Loa (Hall et al.f 1975? Bacastow et al., 1981bi Pearman and Hyson,
1981). The hypothesis is that a change in the area of forests or a
change in net ecosystem production regionally should be reflected over
the 25-year record in a systematic change in the amplitude of the
oscillation. Analyses showed no identifiable trend over the first 15
years (Hall et al., 1975). There are now indications that the ampli-
tude has been increasing in recent years (Bacastow et al., 1981a,b;
Machta, this volume, Chapter 3.4).

How is such a change in amplitude to be interpreted? There appears
to be little question that the oscillation itself is caused by the
metabolism of forests. If the amplitude can be assured to be free of
potentially confounding effects, it may offer an appraisal of the
status of net ecosystem production at any moment for a segment of the
northern hemisphere (Figure 3.12). Unfortunately, the coupling between
the oscillation and metabolism of forests is too loose for the amplitude
to be considered a unique measurement of metabolism. Many factors
affect it. These include, for example, atmospheric mixings  the ampli-
tude of the oscillation is reduced at higher elevations and at lower
latitudes. Small changes in patterns of circulation of air can be
expected to affect it, as well as variability in the temperature of
seawater. The amplitude is also open to various direct effects of
metabolism of forests. A warm winter in the northern hemisphere, for
example, would increase the total respiration without affecting the
photosynthetic withdrawal during summer appreciably? the excess CC>2
would appear as an increased late-winter peak in the Mauna Loa record.
That CC>2 would be mixed into the rest of the atmosphere over the
ensuing weeks and would have little or no effect on the late summer
minimum. The amplitude of the oscillation would have been increased
and the total biotic pool of carbon on land reduced. The converse, an
increase in the storage of carbon during summer, whatever the cause,
would also appear as an increased amplitude in the oscillation. Vari-
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